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PR&7:DQlAM NOTICE
'.fY

"This report was prepared only for use within General Electric
Company in the course of work under Atomic Rhergy Cc®nisaion

_ Contract W-31-109-Eng-52. Any views or opinions expressed in
the report are those of the authors only."
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{g. LEGAL NUTICE

This report was prepared as an account of G^Wernment sponsored work. Neither the
United States nor the Commission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, express or implied, with respect to the
accuracy, completeness, or usefulness of the i.n.formation contained in this re-
port, or that the use of any information, apparatus, method, or process dis-
closed in this report may not infringe privately owned rights; or

B. Assumes any liabilitiee with respect to the use of, or for damages resulting
from the use of any information, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the Commission" includes any em-
ployee or contractor of the Commission to the extent that such employee or contrac-
tor prepered, handles or distributes, or provides access to, any information pur-
snant to his employment or contract with the Camsf.ssion.
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!0RMIM AND RS00lMNDATIOH

This document relates to the disposal to ground of a spec-

ific radioactive waste solution on a production test or "use

test^ basis. The test will serve a duel purpose. In the first
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place, it will allow the disposal, at a good ratio of savings

to cost, of at least a part if not all of a large volume of

material which otherwise would require the emergency type of

disposal (on a specific retention basis) or tank storage.

Secondly and of similar importance, it should provide an unusual

opportunity for study of the dispersion of liquids in the

grouadxater, a phenosanon ill-defined at the present time and

of considerable interest in Hanford waste disposal practice.

As the document explains, this proposed full scale test

is not without risk but a careful analysis of the technical

aspects, as we now understand them, and a ceneideration of the

radiological hazards control requirements do not, in our apin-

ion, coatraindicate the feaeibility and safety of the pxo-

cedure.

pA-488VG

The satiration of this use test i ed.

c

^

Manager, Chemical Effluents Te^chaology
CffiMQCAL RESEARCH & DSV8LOp14ffiiT OPERATION

D.W. Psarce/dnb
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DISP08AL OF HIdH COBALT-60 SCAVENOSD WASTF.S

IIITRODfJ01'IOH

Early in 1956 it was discovered that TBP scavenged wastes contained sighificant
concentrations of Co6O, and that the complexed form of the radioisotope was re-
sulting in little or no removal by soil adsorption mechanisms. Ru-Rhl'-'S was known
to be preseut in significant coucentrations, yet did not limit disposal since it
has a half-life of less than three years (1.0 y.^ and a relatively high MPC. As
a result, the recommended cribbable limit for Co concentration in scavenged
wastes was not at lees than 4 x 10-5 /uc/cc, the maximum permissible concentration
in drinking water for non-occupationdl consumption. Unsuccessful attempts to de-
velop a process for scavenging Co6U to obtain a concentration in the supernate
below the recosmended cribbable limit have resulted in trench disposal on a spec-

CV
ific retention basis of practically all scavenged wastes produced since June, 1956

^y Disposal by specific retention has been permitted in the past and is presently re-
commended as an emergency measure to be resorted to only when lack of tank stor-

!i? age sl,ace is a threat to continued operation of separation processes. Occasior.al
use of treuches is justified for disposal of small volumes of liquid which, If

C..'' mixed with large volumes of conventionrl wastes, may render the whole batch unsuit-
able for crib disposal. The objectlons to this mode of disposal are the lack of
knowledge relating to the movement of unadsorbed radioisotopes placed in soils, its

^ relatively large consumption of land, and the potential presentedfor excessive
-^• personnel radiation exposures and serious incidents. Research in progress and re-

viewviev of past experience may show eventually that disposal via specific retention
aay be used as a standard mode of disposal for selected wastes.

Recent laboratory tests employing representative samples from approximately
18,000,000 gallons of "in-farm" stored TBP wastes indic$te that these wastes can
be decontaiinated to a Co6O concentration below 4 x 10-4luc/cc, (MC for occupa-
tional exposure), but not as low as the current cribbable liait.

The object of this report in to define a use test for the disposal of a large frac-
tion of in-fara scavenged wastes. The disposal plan as outlined should advance the
knowledge of waste dispersion in groundwater of the region, and permit discharge of
significant volumes of waste to existing cribs, thereby achieving sizeable econom-
ies over alternate methods: Knovledgs of co9kosition and amount of radioactive
isotopes entering the cribs, particularly Co60, will permit tracing the passage of
waste eomponents through existing and planned wells in the downstream direction
from the disposal point. Stratification or vertical sinking of the waste in ground-
water may be correlated to ground horizons and waste characteristics.

UACLI188I1r7.6D
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SN!lARY

E[isting cribs in 216-BC should be used for disposal of in-farm scavenged wastes
under the following conditions:

1. All vasta to be sampled and analyzed in the manner presently established,
including Co60 determination.

2. Adequate soil adsorption for Cs137 and Sr90 to be demonstrated by labor-
atory test prior to disposal as in the past.

3. Co6O concentration not to exceed 4 x 10-4/uc/cc.

4. Cribs to be used in the order established in this report. No more than
1,000,000 gallons per month should be d.sposeel.

5. Use of a crib to be discontinued when Cay37 appears in the groundwater at
0.1 XPC. Crib disposal also to be terminated should unforeseen develop-
meats show that a hazardous or otherwise undesirab'.e condition may be re-
sulting.

•:

6. Your new monitoring wells and deepening of an existing well will be re-
a quired within 6 months of the start of disposal.

The disposal as outlined is not intended to establish a precedent for future dis-
posal practice. The proposed plan of discharge is designed to permit a large
scale investigation of the behavior of wastes in the groundwater and economically
dispose of a significant volume of waste. It in hoped that such a test will clar-
ify some of the uncertainty regardiag the ultimate fate of waste discharged to

Pa ¢roundwater. Such informtion may permi.t, In the 2hture, some relaxation of the
present disposal criteria.

DISC088ZOf

A. Disposal Plan and Requirements

3% One of the two objectives of the disposal is to discharge the waste safely and
eeoacnica,ily to the ground so that recovered underground storage space will be
made available to receive high activit:, wastes produced by the prime separation
plants. The other objective is to collect data that may be useful in hydro-
logical studies relating to stratif:.ca'sion and dilution or dispersion of wastes
in groundwater and groundwater movement.

The 216-BC cribsite, originally intended for scavenged wastes, is available for
this disposal. Since it lies far south of cribaites in which Co60 has penetra-
ted to groundwater, it is unlikely that movement of this material in groundwater
will interfere with the use test outlined. Direction of groundwater movement
in this general region is known with some assurance, permitting the strategic =
placing of test wells. The relatively great depth to groundwater should permit ^-
]arge voluses of waste to be discharged prior to Cs137 breakthrough, thereby
increasing the likelihood of co6O fatering the groundwater in concentrations
easily asasnred. To date, the six BC cribs have received about 8,500,000 gallons

•r-
UAC7l18SIP',®
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of scavenged waste. Co6o concentrations in waste^discharged to the BC-2, 3,
5 and 6 cribs have been below 4 x 10-4/nc/cc. Co concentrations in wastes
discharged to the BC-1 and BC-4 cribs are unknown, but were probably in this
range. Present evidence, baeed on results of well probings and groundwater
sampling, indicates that none of the wastes discharged to the BC cribs has
entered the regional groundvater table.

Based on experience with scavenged waste disposals at the 216-BY cribsite, it
is estimated that each of the BC cribs can receive a total of 4,000,000 gallons
of waste before breakthrough of Cs 37 into the regional groundwater bable will
occur. Allowing for waste already discharged in the BC site, approximately
10,000,000 additional gallons of waste may be sent to the BC-2, 3, 5 and 6
cribs. Use of the.BC-i and BC-4 cribe at this time is not recommended since
information on Co60 concentration in waste sent to these cribs is not avail-
able.

The suggested disposal plan is based on an rxpectad in-£a.W scavenging rate
of 700,000 gallons of supernate per month, or one batch (- 500,000 gallons)
every three weeks. "Wastes should be added to the BC-2 3, and 6 cribs until
each has received approximately the volume of waste that has been discharged
to the BC-5 crib (2-25 million gallons). SubRequent disposal of each succes-
sive batch to a different crib should insure equilibrium being established in
the dovnrard movement of waste through the subsoil prior to further addition
of waste to the crib.

Cribline sasples should be obtained and analyzed as has been the practice in
past scavenged waste disposals. Soil column testing of these sauples to de+br-
srine Ce and Sr adsorption characteristics for each batch should also be contiu-
ued. lroa these results reasonable predictions may be made of .':^ total voluse
vbich may be disposed to the crib(s) prior to breakthroagh.

Anticipated use of the gamsa spectrometer well probn to det•. is of pene-
tration of radioisotopes in the soil will assist in predic± .ime when
conteain.ation will 6'nter the regional groundwater tabl«, ,;:. will be con-
tinued until an undesirable condition arises (e Z. Cs13Z or: a:. ..• ^'h) that
requires removal of the crib(s) from service. The appearac:e ,- .• `^ in ground-
vater µp to the ]KPC (4 x l0-4,ne/cc) will not restrict the use or tae cribs for
this test disposal.

loar new monitoring wells and deepening of an existing well will be required
to monitor the movement of contamination afte.r it enters the regional grolmd-
ywter. Three of the four new wells will be drilled through the groundwater
until the blue clay of the Ringold formation is intersected. The fourth well
will be drilled to basalt, as will be the deepened well. Two of these wells
will be drilled about one half mile to the southeast of the cribsite. The
third well will be drilled about 1-1/2 mile from the cribsite, in the some dir-
eetion, and the fourth well will be drilled at a distance of about two miles
south of the cribsite. Well 299-E-13-5 will be deepened an additional 300 feet
The wells are situated in the general path of anticipated groundwater moving
from the aribsite under prediuted groundwater gradients.

8me additional provisions heretofore not'incorporated in monitoring wells will
be needed to improve the validity of the data obtained.from sampling and pusap-

..:y,^
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ing tests and to permit more extensive tests to be performed. Well-screen
will be used on the ::hree wells drilled closest to the disposal site. The use
of well-screen should improve the reliability of in-well tests such as ground-
water direction and rate measurements, permeabi]ity of strata measurements,
and give greater assurance of representative sampling. The deepening of the
one specified well and drilling the fourth well to basalt will permit sampling
traverses of the entire depth of groundwater. These studies are to identify
stratification of the waste entering the groundwater as a. consequence of den-
sity differences or varying permeabilities in the several soil horizons.

The wells, in addition to the specific tests relating to this planned disposal,
will supplement exploratory and monitoring wells presently in use. It is an-
ticipated that the wells will be sponeorad by the Chemical Processing Depart-
ment. Wells should be available within six months after the start of disposal.
Continuation of disposals to the 216-BC cribeite must be dependent upon get-
ting these wells drilled within the specified period of time. The three shal-
lower wells shoula be given priority. The first veil drilled should be the
one nearest the cribsite. Exaet coordinates for the wells will be established

-^ by Chemical Rffluents Technology.

V7 B. Ytysent Status of Co6o in Groundwater

C:^ Co6D was detected in well water samples obtained near the 216-Br cribsite early
in 1956. The highest concentration detected was 1.2 x 10-2lnc/cc. Recent
groundwater samples indicate the continued presence of Co6O at this site; the

^ snximum concentration det^ted nov being 4.5 x 10-41ac/cc. The farthest well
now showing detectable Co is apprcacimately 1000 feet southeast of the 216-BX
cribsite.

+d3 C. Consequences of Disposal

N It is realized that limited knowledge exists concerning the fate of radioactive
srterials placed in.the groundwater beneath the Separation Areas Virtually
all groundwater will ultimately reach the Columbia River carrying with it the

^ undecayed radioisotopes not adsorbed on soil particles. Co6O present in the
wastes is known to be complexed and not adsorbed, hence adsorption can not be

^ ralied upon to reduce the concentration. The half-life of CobO, 5.2 years,, is
long enough that decay during travel to the Columbia River may effnct only lim-
itad reduction in concentration. Other isotopes, principally Ru106, are also
present in appreciable quantities in groundwater, hence •their contribution to
the fraction of sinximom permissible concentration at the point of use must be
considered. Conplete mixing in the river may not be realized for significant
distssnces when the material to be diluted is added at the shoreliae.or at the
boo0toa of the river.

Thess considerations and the possibility that toxic material may be
preseut in such waste streass suggest that some risk may be faced in the die-
posal of the subject wastes t3 cribs.

!(itigating factors are introduced by the disposal plan as outlined aad indue-
tive reasoning supports the conclusion that the risk is one which can be taken.
Restricting Co60 disposed in these cribs to the maximum permissible drinking
water concentration results in a relatively emall total quantity of Co60,

fAlCfdflSIIrIiD
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involved, some 15 curiee. If this quantity were introduced t.. t.l,r river etead-
ily in 5 minutes and mixing could be realized, 0.1 MPC fnr Co'K1 would not be
exceeded. Mechanisms by which this ra.te of addition could be realized or even
approached as a consequence of the planned disposal cannot. be visualized, since
the d.lsposal will be aecemplished in no fewer than 10 months. Although it in
not knovn that accumulation of Co6o by river ylanFe and organisms will not. ocrlr,
the fact that this is not a long term continuing diepneal rr.ducee the magnitude
of the risk frcm this consideration

G'14
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Inert cheaieala of concern in ecavengaa we^t.. L^r+*-qte Son in concentrations
of 100,000 to 200,000 ppm, and ferrocyenide ion in concentration eetimated to
be much less than 5000 ppm. Available data !ndirpit.e that very significant di-
lution factors for nitrate ion in groundva•er are a.hieved at dietanceq of ®ev-
eral miles from the disposal site, and even more etFnificant reduction for the
ferrocyanide is expected due to interaction with heavy elemqn+.a in the soil.

It is unlikely that driaRing water welle on the project will beccme rontamin-
ated as a result of this d:epoeal. Two wells, five miles and seven miles north-
east of the cribsite are routinely nonitored for radioactivity, and are in a
direction 90' from the expected direction of groundvat±r movement. Other drink-
ing water wlls are also routinely monitored and are mcre remo:ely located from
the expected area of groundwater contnminntion. The appearance of significant
quantities of radioactive or chemically toxic materials in wells ehould be de-
tected in time to permit alternate pr^viaion for domeatic water.

OOiQIl18I01

The use test as descriled should result in the acquiri.ng of valuable data relating
to aoveaent of radioactive wastes in groundrat,er and permit the safe diepoeel of n
sipificant voluee of wastes ppesently held in tanks.
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